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DISPLAY EQUIPMENT FOR INDICATION OF BONE AMOUNT, WATER AMOUNT 

AND/OR MUSCULAR AMOUNT OF BODY 

TECHNICAL FIELD 

5 [0001] The present invention relates to a display equipment, 
for measuring and displaying the features or characteristics of. 
a body including the quantities of the bone, the water content 
and/or the muscular amount of the body. ... . , 

10 BACKGROUND ART 

[0002] The human body contains essentially water content 
including blood, muscular, bones and fat therein. A sound diet 
is to reduce fat ratio in the body. However, the ;diet to. control 
merely the meal could reduce the body fatness, but further would 

15 reduce the muscular and/or bone amounts of the body, sa that the 
total weight could be reduced but the fat ratio would not be reduced 
significantly* Further, that would reduce the basal metabolism 
so as to result in a risky physical condition easy to raise the 
fat ratio of the body. Then, the target of the diet is to make 

20 the physical condition in which the basal metabolism would be 
improved to raise efficiently the fat consumption rate. 
[0003] An aerobic exercise would consume the body fat amount 
present in the muscular as a fuel by oxygen, in which the basal 
metabolism would raise so as to reduce the fat ratio of the body. 

25 This is ideal measure for diet. 

[ 0004 ] Recently , there have been provided various types of pulse 
health equipment which provides expectation of body fatness 
reduction effects which can be expected as well as in the aerobic 
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exercise, by applying pulse currents from outside into the human 
body, to stimulate electrically the muscular of the body so as 
to shrink the muscular thereby giving the reduction of the fat . 
ratio in the body as well as the effect of aerobic exercise. This 
5 kind of pulse health equipment can provide the body with effective 
shrinkage exercise of the muscular more ef f ectively than the result 
of actual exercise, which would raise a basic metabolism of^the 

body. • . . ... . . ... . 

[0005] It is important to control and/or manage the diet amount 

10 (the intake calorie of food). However, it is very difficult for 
the individual to estimate accurately the appropriate, calorie . 
intake, because it depends on the weight, age, sex and the daily - 
exercise and the other parameters and there is no; available o 
calculation formula to give theoretical good result. The aerobic 

15 exercise together with diet restriction would reduce the amounts 
of the muscular and bone of the exercising people so as to cause 
their worn out state. Then, the exercise and/or diet would affect 
their body. 

[0006] It is the object of the present invention to provide 
20 a display equipment for measuring and displaying the amounts of 
the bone, water and muscular of the body which respectively 
constitutes to the body, so as to indicate those amounts, so that 
the user could refer to those values for giving sound diet and 
health management. 

25 

DISCLOSURE OF THE INVENTION 

[0007] It is an object of the present invention to provide a 
display equipment to represent a bone amount , water content and/or 



muscular amount of the body, which is provided with a plurality 
of electrodes to establish electric contact with the body, a means 
for measuring the impedance between respective sites of the body 
by supplying respectively currents for the measurement -into the 
5 body through each of the plurality of electrodes , an. entering means 
for entering the personal information of the user such as his weight , 
means for estimating approximate values of the bone weight on the 
basis of the measured impedance by the measuring means ,^iand the 
personal information as entered, and the output means for 

10 representing the resulting approximate values of the bone weight 
as calculated.- v.* 
[0008] In accordance with the present invention, the inventive 
display equipment can enable to give the approximate values of: 
the bone weight, water content and/or muscular weight of the user, 

15 and further to provide the ihf ormationuch as the changes or shift 
of the bone weight > vwater content and/or muscular amount' for- the 
user to control the diet or the food amount for effective dieting, 
and for keeping his healthy body, 

[0009] The personal information provided from the user may 
20 include the weight of the body, male or female, his age, his height, 
the length around wrist, length around ankle and the like. The 
weight data can be entered directly from the weight scales. The 
ratio of bone weight as actually measured per the whole weight 
excluding the fat weight has somehow correlation to sex, age, height, 
25 weight, length around wrist, length around ankle. Those 

correlation can be derived from the statistical calculation, and 
then, using the bone measurement, the approximation of the bone 
weight can be finely done. 



[0010] The means of estimating the approximate values will 
calculate the approximate values of the water content and muscular 
weight of the user other than the bone weight . The resulting values 
are represented on the display for reference of proceeding diet 
5 process, and; selecting. the appropriate diet exercise. Upon 
reviewing in approximation the bone amount as well as, the water 
content and muscular (quantity of the body, his health condition 
can. be. precisely ^managed for the sound diet. The displayed .. 
approximate values can be reported by voice at the same. time. 

10 Alternately, the reporting can be done only by the voice. 

[0011] Further, preferably, the inventive display equipment, 
can provided with- a memory for recording the resulting values as 
calculated :by the estimating means and a display .means for 
displaying the values as measured at the last time as memorized 

15 in the memory. Therefore, the user can review and compare the 
values of the bone amounts, water contents and muscular quantity 
as measured at the last time and this time, so that the user can 
easily understand the tendency of the changes in such values. 
[0012] Therefore, in accordance with one of the preferable 

20 embodiment of. the present invention a weight scales can be 
preferably combined with the inventive display equipment to 
indicate the bone weight, water content and/or muscular weight. 
[0013] More preferably, the inventive equipment can have a means 
for judging the somatotypes as judged from the correlation between 

25 the approximate values and the body weight, as well as display 
means for representing the somatotype as judged by the judging 
means. Then, the user can review the condition of the body, such 
as how thin his body becomes, and how healthy he is now, by 



representing the somatotypes depending the corrections of the 
weight with the bone weight as well as the water content and the 
muscular weight of his body. 

[0014] Further, the inventive display device can have a means 
5 for feeding treatment pulses to the human body through the plurality 
of the electrodes so as to treat the body. 

[0015] The inventive display equipment can be provided with 
an exercise machine, such as an aero-bicycle-and^a.step meter for 
counting the number of the steps when the user walks, for the user 
10 to refer to the approximate values such as the bone rate, water 
content -and/or the muscular rate of his body . . - ,>>■■■: . •: i 



BRIEF DESCRIPTION 'OF. THE DRAWINGS ::v.O::;V.h.^. — . : 

[0016] FIG. 1 is a view illustrating schematically the whole 
15 structure of the inventive display equipment for displaying the 

bone ratio, water content and/or the muscular ratio of the. body . 

[0017] FIG. 2 is a view illustrating schematically a front view 

of equipment of display and pulse equipment' in combination in 
.accordance with the present invention; 
20 [0018] FIG. 3 is a view illustrating schematically an embodiment 

of the electrode belt of the equipment of FIG. I as used by the 

user. 

[ 0019 ] FIG . 4 shows a functional block diagram for the equipment 
of FIG. 1. 

25 [0020] FIG. 5 is a view illustrating schematically the display 
representing the result of the judgment of the somatotype. 
[0021] FIG. 6 is a view illustrating schematically the display 
embodiment for representing as a result of the bone amount the 



somatotype as judged in accordance with the present invention. 
[0022] FIG. 7 is a view illustrating schematically one 
embodiment of the circuit for the treatment means in the pulse 
health equipment in accordance with the present invention. 
5 [0023] /FIG. 8 is a view illustrating .schematically one 

embodiment of the circuit for the measurement of the impedance 
in the pulse health equipment in accordance with the present 
. . invention i . . ^ . —v. i 5 -.....-.i : . ..... 

[0024] FIGs. 9A and 9B are a view illustrating schematically 
10 one embodiment of the display equipment for representing 

respectively the results of the measurement of thfe bone .amount 
and the bone ratio as detected in accordance with the present 
invention. r ? . i : 

[0025] FIG. 10 is a front view illustrating schematically the 
15 second embodiment of the display representing in combination the 
bone amount , water content and/or the muscular ratio as detected 
in accordance with the present invention. ... 

[0026] FIG. 11 is a view illustrating schematically the picture 
embodiment of the display of FIG. 1 representing the bone amount/ 

20 water content and/or the muscular ratio. 

[0027] FIG. 12 is a view illustrating schematically the 
functional block diagram for the display 200 of FIG. 1 to represent 
the bone amount, water content and/or the muscular ratio. 
[0028] FIG. 13 is a view illustrating schematically one 

25 embodiment of the picture on the display representing one of the 
results of the measurement of the fat ratio as detected in accordance 
with the present invention. 

[0029] FIG. 14 is a view illustrating schematically one 
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embodiment of the picture to represent one of the results of 
measurement of the body fat ratio and the difference from the ideal 
value. 

[0030] FIG. 15 is a view illustrating schematically another 
5 embodiment of. the picture to represent one of the results of: the 

bone measurement in accordance with the present invention. 

[0031] FIG. 16 is a view illustrating schematically another 

embodiment of the picture to represent one of , the results; of. the. 

muscular measurement in accordance with the present invention. 
10 [0032] FIG. 17 is a view illustrating schematically another 

embodiment of -the picture to represent one of the results ■ «...*. 

regarding the water content as measured in accordance with the 

present invention. :. ^ v. 

[0033] FIG. 18 is a view illustrating schematically an 
15 embodiment of the picture to represent one of the previous results 

regarding the water .content as measured previously in accordance 

with the present invention. 

[0034] FIG. 19 is a table illustrating the results of the bone 
measurement about the male group by using the second* display of 
20 the present invention, in comparison with the result according 
to DXA method. ; 

[0035] FIG. 20 is a table illustrating the results of the bone 
measurement about the female group by using the second display 
of the present invention , in comparison with the results as measured 
25 according to DXA method. 

[0036] FIG. 21 is a view illustrating graphically the difference 
of the bone amounts as measured by BCA method and DXA method of 
FIG. 19. 



[0037] FIG. 22 is a view illustrating graphically the difference 
of the bone amounts as measured by BCA method and DXA method of 
FIG. 20. 



5 BEST MODE FOR CARRYING: OUT THE INVENTION 

[0038] ■ The embodiment of the invention will be explained in 
reference to the: drawings . 

[0039] .FIG illustrates wholly a pulse health equipment; 100 : 
in combination with an electrode belt 1 0 3 to display the bone amount , 

10 water content and/or muscular ratio on the handy display 101. As 
= shown in this drawing, this pulse health equipment 10 0,.has a.handy 
type pulse health body 101 and the electrode belt 103 to connect 
thereto through, a cable 102. - ; 
[0040] FIG. 2 shows a front view of the pulse health equipment 

15 body 101. In reference to FIG. 2, the pulse health equipment' 101 
has a pair of handles 104 at its both ends ; in which -.-r-t-herer are- 
provided the potential loading electrodes HI and the detecting 
electrodes H2 . At the central portion of the equipment, that is/ 
between the pair of the handles 104, there are provided the display 

20 and operation elements 114 , inwhich the display 105 such as composed 
of LCD is provided on the upper side of the display-operation 
elements 114. At the lower portion of the display 105, there are 
provided a source switch bottom 106 to turn on and off the source, 
and a selection button 107 to select the functions such as body 

25 fat ratio measurement, bone ratio measurement and treatment, a 
start and stop bottom 108 to initiate and finish the functions 
of the equipment, and a up key 109 and down key 110 to change the 
personal inf ormationuch as the male or female of the user, the 
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age of the same, the height of the same, the weight of the same, 
the length around the hand of the same, the length around the foot, 
the strength, frequency of the pulse current to load, and the time 
of the treatment to be applied to the user. For example, the 
5 strength of the pulse current can be selected from the literal 
expressions such as "rubbing", "softening", "pushing", "beating" 
and "crumpling up" in order of strength f rom weakest to stronger , 
. and. the user: can select the strength by .using t he*. up /down keys 
109 and 110. 

10 [0041] The display 105 has a matrix pattern scope 111 to indicate 
.the personal.inf ormation from the user , the selected function which 
the user has selected, its operation condition, the results of 
the measurement of values such as the fat ratio,: and^bone' ratio, 
as well as the judgment of the somatotype of the user which has 

15 been selected on the basis of the correlation between the fat ratio 
with the weight of the user, and the somatotype which has been 
selected from the correlation between the bone amount and the weight 
of the user. The term of "bone amount" is referred to "bone weight" 
or "bone- ratio" of the- user, in which the "bone ratio" means a 

20 ratio of bone weight to the whole weight of the user. The "bone 
amount" can be referred to "bone volume". 

[0042] The pulse health equipment 101 has a connector 113 to 
which a connecting jack 112 of a connecting cable 102 should be 
inserted for an electrode belt 103. 
25 [0043] The electrode belt 103 is shown in FIG. 3 and can be 
used with wrapping on the body (abdomen) of the user M. As shown 
in FIG. 1, the electrode belt 103 has four plane electrodes HI 
and H2 . Those plane electrodes Hi and H2 correspond respectively 



to the four sites of the right and left, front and rear positions 
of the abdomen of the user M, among them, the: pair electrodes HI 
of the left side, front and rear sites are potential applying 
electrodes, and the pair electrodes H2 of the right side, front 
5 . and rear sites' are the detecting electrodes. Further, the plane 
electrodes HI and H2 are electrically connected to the pulse health 
equipment 10 1' through the cable 102. «• ? 

[0044] ; :Those tf our electrodes Hi and H2 of Ithe- electrode belt; 
103 can be made from a coating of electrically conducting carbon 

10 ink as applied on the surface of the soft urethane resin sheet, 
: and further can be made from aluminum f oil. applied on the-surf ace 
of a soft insulating strip, or from a strip of conductive rubber 
or silicon?'?* v\?« ; : .-ir. ; 'V- ' T ■ 

[0045] FIG. 4 shows a block diagram to illustrate the functional 

15 'structure 1 of • the inventive pulse health equipment 100, in which 
a. switching means 1, an impedance measuring means 2 ,-ca means 3 
for calculating the fat ratio and bone ratio, a means 3 for judging 
the somatotype and bone somatotype, a means 5 for operating the 
display, a* means 6 for treatment, a means 7 for selecting the 

20 treatment mode and a means 8 for input of the data. 

[0046] The switching means 1 is to switch the connecting 
combination of each of the electrodes Hi and H2 of the pulse 
health equipment 101 and the electrode belt 103 . There are provided 
at least the following combinations of the electrodes HI and H2 

25 to be connected. 

(1) The combination to measure the impedance between both hands 
of the user, that is, to connect the potential loading electrode 
HI and the detecting electrode H2 of the pulse health equipment 
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101; 

(2) The combination to measure the impedance of the. abdomen of 
the user, i.e. to connect the potential loading electrode HI. and 
the detecting electrode H2 of the electrode belt 103; 
5 (3) The combination to measure the impedance between the hand and 
the abdomen of the user, i.e. to connect either electrode of the 
pulse health equipment and either electrode of the electrode belt 

[0047] The switching means 1 is to switch sequentially the 
10 connecting combinations ( 1 ) , ( 2 ) and ( 3 ) . That is , it is to switch 
the connection sequentially for the measurement of the impedance 
between both hand, of the abdomen, and between the hand and the 
abdomen. 5 

[0048] The means 2 for measuring the impedance is to apply a 
15 given voltage (e.g; sign curve alternating current voltage of 50 
kHz) to the potential electrode Hi, and to detect the voltage of 
the detecting electrode H2 so that the impedance between both hands , 
of the abdomen and between the hand and the abdomen can be measured . 
[0049] The. means 3 for estimating the- body fatness^and bone 
20 ratio is to calculate the body fatness of each portion of the body, 
and the average value thereof, as well as the bone weight and bone 
ratio of the user, on the basis of the impedance as measured on 
each of between both hands, abdomen and between abdomen and hands 
of the body by the impedance measurement means 2 and the personal 
25 information as input by the input means 8. 

[0050] The means 4 for judging the somatotype depending on the 
correlation between the fatness and the weight of the user on the 
basis of the fatness as calculated by the means 3, and the 
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personal information as input by the data entering means 8, and 
further, judging the bone somatotype of the user depending on the 
correlation between the. bone weight and the weight of the body 
on the basis of the bone weight ratio as calculated by the means 
5 4 and. the personal information as entered by the data input means 
8. 

[0051] The display control means 5 is to represent the value 
of the fat ratio as calculated by the means 3/ on the.display picture 
105, and to represent the somatotype as judged by the judging means 

10 4, on the matrix display area 111 of the display 105. 

[ 0052] - The ^display control means 5 is . to represent: the:..bone 
weight value as calculated by the means 3 on the display area 105, 
and further to represent the bone somatotype as judged by the means 
4 on the basis of the correlation of the bone weight and the body 

15 weight. " - 

[0053] The ^treatment means 6 is to treat the human -body via 
a plurality of electrodes mounted on the pulse health equipment 
101 and the electrode belt 103 to stimulate electrically the human 
body. : • ': r ■ ..*<■■ 

20 [0054] The treatment selecting means 7 is. to select the kind 
of the electric pulse applications in accordance with the user' s 
command, and to apply the selected treatment on the body of the 
user. 

[0055] The operation for the measurement of the fatness and 
25 bone amount of the body by the pulse health equipment 101 will 
be explained as follows. 

[0056] 1. Firstly, wrap the electrode belt around the portion 
such as waist or abdomen of the user to equip. 



[0057] 2. Select the functions of fatness measurement by using 
a function select button 107 of the pulse health equipment 101. 
[0058] 3- Enter the personal information of the user by using 
an up key 109 and down key 110 . At the same time, enter the personal 
5 information such as male or. female, age, height and weight of .the 
user for the measurement of the fatness and: bone weight. 
[0059] 4. Get stick the grips 104 at the left and right ends 
of the equipment 101 to both hands of the user, and then push the 
start /stop button 108 in such contact state. 
10 [0060] 5 . Detect the impedance respectively between both hands , 
abdomen and hands. 

[0061] 6. Calculate the fatness of each position of the body, 
and the whole fatness of the user on the basis of the impedance 
of each position as measured between hands, abdomen and hands, 
15 and the personal information as entered by the entering means 8. 
[0062] 7. Display digitally the values of the fatness at each 
position of the body, and the whole fatness (e.g. the average of 
the fatness of all positions). 

[0063] 8. Judge and represent in the matrix area 111 of the 
20 display 105, the somatotype of the user on the basis of the 

correlation between the body fatness and the body weight, which 
is derived from the fatness as calculated by the means 3, and the 
personal information of the user, 

[0064] 9. Select the function for the measurement of the bone 
25 weight by using the select button 107 of the pulse health equipment 
101. 

[0065] 10. Enter the personal information necessary to measure 
the bone weight by using the up key 109 and the down key 110. 
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[0066] 11. Push the start/stop bottom 108. 

[0067] . 12. Estimate the bone weight, bone ration of the user 
on the basis of the fatness as calculated and the personal . 
information as entered. 
5 [0068]. . 13 . Display (represent ) the results such as the estimated 
bone weight and , bone ratio, as shown in FIGS.. 9A and 9B. 
[0069] : 14 * Judge and represent on the matrix display area 111 
of the. display^panelvlOS the somatotype of the bone. amountvon: the. 
basis of the correlation of the bone weight with the body weight 

10 as calculated based on the bone ratio by the means 3 , and the personal 
information entered , by the data entering means >8 . . v 
[0070] FIG;. .5 shows a picture to illustrate the somatotypes 
on the matrix display ;scope 111, and further the boner somatotypes- 
can be represented upon judging on the basis of the correlation 

15 between the bone amount and the weight of the user on the ~ same 
matrix area; « v?-r- • v: . ; - , . ^ . 

[0071] FIG. 5 shows a picture of matrix area 111 representing 
the somatotype, and FIG. 6 shows a picture of matrix area 11 
representing the bone . somatotypes judged on the basis of the 

20 correlation of the bone weight and the body weight. 

[0072] As shown in the FIG. 5, the matrix display area 111 is 
divided into 9 sections Dl, D2, ....D9 in form of 3 x 3 in line 
and column. Each section Dl, D2, ....D9 can show a dot 115 on 
and of f turning, in which the dot on and of f represents the somatotype 

25 of the user, as well as the bone somatotype of the user as classified 
on the correlation of the bone weight and the body weight. 
[0073] The letters (explanation) to be shown in each of the 
sections of the matrix area 111 which indicate the somatotypes 
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or the bone somatotypes can be alternated by switching on indicating 
the bone somatotypes or the somatotypes depending on the selection 
of the bone somatotype or the somatotype . For example, the 
somatotype asjudged in FIG. 5 is shown as "ideally healthy 
5 somatotype" by the on-off turning dot, on the other hand, the 
somatotype as judged in. FIG. 6 is shown as "super . large-boned 
somatotype" by the on-off turning dot. 
: [0074] The judgment of the body somatotype would be done 
depending on the correlation between the fatness and the body weight 
10 as follows. 

. [0075] The means 4 of judging the body somatotype and bone 
somatotype of the user will recognize first which rank or level 
the body weight of the user should be classif ied to on the basis i 
of the personal inf ormationuch as sex, age, height and weight > 

15 as well as what rank or level the fatness of the user should be 
classified to on the basis of the fat ratio of the user as estimated 
by the means 3 of calculating the fatness and the bone weight. 
The rank of the body weight will be arranged along with the vertical 
axis of the matrix area 111 in which the medium sections show that 

20 the weight is ideal or medium. On the hand, the rank of the fatness., 
will be arranged along with the horizontal axis of the matrix area 
111 in which the medium sections evidence that the fatness is in 
the ideal range. 

[0076] The ideal weight would be calculated on the basis of 
25 the following formula: (height - 100 ) *0 . 9*0 . 91 

wherein the unit of the height is in cm, and the unit of the weight 
is in kg. The ideal range of weight is (0.9 ~ 1.1) * the ideal 
weight. The ideal fat ratio is 17 to 24 % for female; and 14 to 



20 % for male. The ranks of the weight and height will be classified 
by using those ideal weight , and fatness as a criterion (the medium 
range). 

[0077] Each of the ranks for the body somatotype and bone 
5 somatotype is: classified by the somatotype. judging means 4., and 
the result as classified is reported to the display control, means 
5. The display means 5 will select one of the matrix display 
sections 111 with a dot turning off and on indication at the. selected; 
section. 

10 [0078] The judgment of the bone somatotype will be done on the 
basis of the correlation between the bone weight and the body 
weight as "follows. 

[0079] : ? . The f means 4 rf or. judging the bone somatotype will: judge 
the rank or level of the bone weight content as calculated by the 
15 means 3 . 

[0080] h "The way for calculating the bone weight by the fatness 
and bone weight estimating means 3 will explained as .follows. 
[0081] - If the fat ratio is estimated on the basis of the measured 
impedance and -the personal information , the body weight except 

20 of the fat weight can be estimated by subtracting the fat weight 
from the whole weight as entered as the personal information. Then, 
the bone weight ratio to the weight except of the fat weight has 
a certain correlation with the age and the sex, and therefore, 
such correlation can be derived statistically. For example, 

25 generally the ratio of the bone per the whole weight of male will 
be higher than that of female, and that will gradually decrease 
from the certain age, with age rising. Therefore, the approximate 
bone weight can be estimated by such determined correlation 



depending on the age and sex. 

[0082] The ratio of the bone weight per the weight excluding 
the fat weight may be determined by either of parameters of the 
age and the sex, or alternatively by both parameters of the age 
and the sex. Further, , the height of the user can be added as a. 
third parameter.. 

[0083] For example, the height and the length around wrist and 
length around ankle;, which are relevant to the diameter.or thickness 
of the bone and can be readily measured, can be effectively used 
as a parameter for the precise estimation of the bone weight in 
approximations ^ > v: < . : :~---v • 

[0084] The calculation of the bone weight will be explained 
by using as~a parameter , the length around wrist, and lengttr around 
ankle and the height. 

[0085] The approximate values t of the diameters of the bones 
of the . arm and. the .leg are calculated according to i the equation 
(1) wherein the sex. (Sx) , age (Ag), height (H), the length around 
the wrist (R) and length around the ankle (An) , the whole weight 
(W) are entered as the personal information , the fat ratio in average 
(Fp) has been calculated as above discussed. Alternatively, the 
length around knee, and length around elbow can be used in place 
of the length around wrist and length around ankle, 
t = R + An - (a x Fp) (1) 

wherein a is a constant which is predetermined by the sex 
(Sx), age (Ag), height (H). 

[0086] The bone volume Bv can be estimated from the resulting 
approximate value t of the diameter t of the bone. 
Bv = H x t x b (2) 
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wherein b is a constant which is predetermined by the sex 
Sx and age Ag. 

[0087] Then, the bone weight (Bw) will be estimated by the 
following equation, - . , 

5 Bw = D. x Bv:. (3) . 

wherein D.is a bone density which is predetermined by the 
sex (Sx) and age (Ag) . t ^ - „rr-^ . 

[0088] Finally :,: the bone ratio (Bp) is estimated. from the bone - 
weight (Bw) and body weight (W) by the following equation (4) 

10 Bp = Bw/W (4) . 

[0089]- The method for calculation of the bone. weight should 
not be limited to the above-discussed way. The other available 
method can be: used ; f: : : <j . -or " 

[0090] The means 4 for judgment of the body somatotype and the 

15 bone somatotype will judge the level or rank of the bone' weight 
and/or ratio as calculated by the means 3 for estimating- the/f at 
ratio , bone weight of the body, and the resulting ranks, of bone 
weight and body weight are transferred into the display operating 
means 5. Then, the dot located in the corresponding section of. 

20 the matrix area 111 shows on and off so as to represent the bone 
somatotype of the user, and thereby the users being enable to 
recognize his bone somatotype and to manage his diet and exercise 
plan. 

[0091] Then, the treatments with pulse currents are explained 
25 as follows. 

[0092] The pulse health equipment 100 can be operated to switch 
the parameters such as the frequency of the output pulse to be 
applied and the voltage to be applied in accordance with the users' 
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instructions so that the treatment patterns can be readily 
selected and changed (Treatment selection means 7) • , 
[0093] The patterns for the treatments can be classified into 
the following two categories ; the toning in which the pulse current 
5 with low frequency of 5 to 10 Hz stimulates the deeper area of 
the body so as to move the bone flames thereby accelerating the 
flow of the blood , and to give the message to the body ; and the 
drainage in- which the pulse current with. higher frequency. of 20. 
to 100 Hz stimulates the surface area of the body so as to move 
10 the muscular of the surface area of the body, thereby stimulating 
the flow ;of -the lymph , and to remove dropsy in ;the. surf ace. pf, the. 
body. 

[0094:] - Further, -the pulse health equipment .100 can be arranged 
to have many kinds of treatments which are classified in the 
15 frequency much divided, and further to enable selecting readily 
the treatment among many kinds. , .r. .r r 7. v .z :■ 

[0095] Further, the inventive display equipment can 
automatically select the appropriate kind of the treatment among 
.such many kinds :of the treatment, according to the resulting 
.20 judgment of. the bone somatotype on the basis of the correlation 
between the fat ratio and the body weight, or between the bone 
weight and the body weight. 

[0096] The pulse voltage (treatment) patterns to be applied 
can be selected from the species of "drainage" or "toning". Among 
25 the species of "drainage" or "toning" , there are "special drainage" 
and "special toning" both of which alter cyclically the pulse 
voltage to be applied so as to stimulate the body by such altering 
pulse voltages in which the pulse voltages might be made by 
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time-dividing between the electrodes on which the voltage is 
applied, so called "time-dividing drainage" and "time- dividing 
toning". The inventive equipment may have the selection function 
among such many kinds of the treatment. 
5 [0097] The circuits to be used for the measurement of the 
impedance among the portions of the body , as well as. for application 
of the predetermined patterns of the pulses will be explained as 

< fOllOWS .-v: : X.J. • -m ■■■ . . 

[0098] FIGS. 7 and 8 shows respectively the compositions of 

10 the circuits. These generates an oscillation of voltage in the 
sinusoidal altering curve , which supplies this oscillation output 
to a driving circuit 12, a transformation converter Tl, a pulse 
health : equipment 101 and an input electrodes HI - and H2. of the 
electrode belt 103 via a selecting switch 13. 

15 [0099]" The measurement of the body impedance is carried out 
under such state that the left handle 104 of the pulse health 
equipment 101 is grasped by the hand of the user '.for. /the fingers 
of the user to get touch the supply electrode Hi and the detect 
: electrode H2 , and at the same time, the belt 103 is to be wrapped 

20 around his waist. When the user pushes the start/stop button 108 
under such state, the switch 13 will turn the circuit for measurement 
on, charging and the detecting voltage occurs in the pulse health 
equipment 101, on the detecting electrode H2 of the belt 103. 
[0100] The selecting switch 13 is operated to control the 

25 selection and the timing of switching so that the respective 
measurement of the impedance between both hands, the impedance 
of the abdomen, and the impedance between abdomen and hand can 
be enabled. That is, a switching control signal from CPU will 



enter into the I/O interface 19, a switching unit 20, and then 
the switching control circuit 21 will change the switch 13 on the 
basis of the switching control signal. 

[0101] The altering voltage as generated at a detecting 
5 electrode H2 will be transformed into a continuous current through 
a switch 13, a transformer T2, a band pass filter 15, a rectifier 
circuit 16, and an amplifier 17, and then, wave shape regulated, 
levelr-adjusted, off-set adjusted, and then transformed into a 
digital signal with A/D transformer 36, and put into CPU 14 through 

10 an I/O interface 19. Thereby, the impedance between the left and 
. . right hands , among the positions around the waist ,- . and between 
the hand and the position around the waist can be separately 
measured.;.: rv.^.-jv. ;.v - -*.v\r:-. -vr: .-;■*.»-•". 

[0102] Before measuring the impedance, measurement errors due 

15 to the aging and temperature change of the measuring circuits 
should be- corrected by operating to correct :the outputs of the 
detecting, circuit features as follows.. 

[0103] The relationship of the three parameters of body 
impedance Z(the impedance between left and right hands ; among the 

20 position around the waist, and between the hand and the position 
around the waist) with the detected altering voltage V as detected 
by the detect circuit can be referred to the regression line 
equation: Z = k • V + CO. The given altering voltage which is 
the same as to that in which the body impedance is measured is 

25 charged between the both terminals of the circuit of three dummy 
resistances Rl, R2 and R3 as known, and the altering voltage A 
as generated between the both terminals of the circuit of the three 
dummy resistances Rl , R2 and R3 is detected to determine the relative 
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constant k of the regression line and the fixed constant CO. 
[0104] In order to correct the output feature of this detect 
circuit, the CPU will switch a switch 23 through an I/O interface 
circuit 19, a switching unit 20 and a switching control circuit 
5 22, and then, the connection with the secondary terminals of a 
transformer Tl and the secondary terminals of a transformer T2 
will switch from the electrode H2 of the detect side i:o the dummy 
. resistances Rl, R2 and R3, and at the same time/. change a switch 
13 through the switching control circuit 21 into the three dummy 

10 resistances Rl, R2 and R3 . 

1 [0105] The. CPU 14 will determine a frequency demultiplication 
of a clock pulse of a standard clock generator 25 corresponding 
to a treatment purpose as selected by a treatment^pattern selector 
7. Then, the CPU will supply the digital trigger signals 

15 demultipliedby the frequency demultiplication to a pulse generator 

27 through an I/O interface 19 and D/A converter. 26. The pulse 
generator 2 7 will generate a frequency and a voltage pulse 
corresponding to the selected treatment purpose, and supply to 
a primary, side of: the transformer T3 . 

20 [0106] . The secondary terminals of transformer T3 connect 

serially a primary coil of a transformer T4, and the secondary 
coil of the transformer T4 connects a current detecting circuit 

28 for detecting the excess current. The current as detected by 
the current detecting circuit 28 will be put into the CPU 14 through 

25 an A/D converter 29 and I/D interface 14. The CPU 14 will break 
down the cutout switch 31 by a current protection circuit 31, when 
the current value exceeds the standard level. 

[0107] The secondary side of the transformer Tl is connected 
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respectively to the pulse health equipment 101 through a switch 
32 and a switch 33 comprising a photo-coupler , and a supply electrode 
HI and detect electrode H2 of the belt 103. The switch 32 and 
switch 33 are under the control of CPU 14, so as to change or select 
5 . the supply of the treatment pulse to that. between the both: hands , 
the positions of the body and between the hand and. the abdomen 
by using the switching circuit 34 and switching circuit 35. 
[0108] Further, 1 switching between the ^impedance .measurement 
and the treatment can be done by switching a switch 36 with a 

10 switching circuit 37. 

• [0109] ^ The pattern for the treatment to be applied can be selected 
in accordance with the body somatotype and bone somatotype of the 
user,?:and further, the user can select the* pattern to be. applied 
on the basis of his preference or favorite. 

15 [0110] in accordance with the embodiment of the pulse health 
equipment*, as described the bone amount such as ^ the bone weight 
and bone ratio can be measured (determined) in approximation. 
Therefore, the diet can be adjusted during the dieting period so 
as to keep his health sound so that the respective-health condition 

20 can enable to be managed in the sound and controlled condition. 
[ 0111] The second embodiment of the inventive display equipment 
will be explained. In this second embodiment, the display 
equipment can measure the approximate values of the bone weight, 
as well as water content and/or muscular weight in the approximation . 

25 Hereinafter, "bone weight" represents bone weight and bone weight 
ratio in the body, "body fatness" represents fat weight and fat 
ratio, and "water content of the body" represents the water content 
or weight in the body, and "muscular weight" represents muscular 



weight and muscular weight ratio in the body. All of the ratios 
are represented on the basis of the whole body weight. This second 
embodiment of the display equipment cam be combined with the pulse 
health equipment, but there is explained especially regarding the 
5 . display ^function .of the equipment. ... 

[0112] ■ FIG. 10 illustrates schematically , a front view of the 
display 100 of the second embodiment of the present invention. 
[0113] ^. As shown; there are provided respectively potential.feed 
electrodes HI and detecting electrodes H2 at the both sides of 

10 the display equipment. The potential electrode HI and detecting 
electrode H2 of the left side are touched by .the fingers:.: of ..the 
left hand of the user, and then the potential electrode Hi aind 
detecting electrode H2 of the right side are touched by the fingers 
of the right hand of the user. Between the left and right side 

15 electrodes, there is provided a display-operation portion 114 in 
which the .display elements such as LCD are provided.: At the lower 
portion of the display 105, there are provide a source button 106 
to switch on and off the electric source, a function select button 
107 to select the functions of the equipment such as measuring 

20 fat ratio, bone ratio, water content or muscular ratio of the body, 
a star /stop button 108 to start and stop the operation of the function, 
and up and down keys 109 and 110 to put in personal information 
such as the sex, age, height, weight, length around the waist and 
length around the ankle of the user. 

25 [0114] FIG. 11 illustrates schematically the composition of 
the picture of the display 105. The picture of the display 105 
comprises a scope range 134 to indicate numerical values such as 
the age, height, weight, length around the waist and length around 
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the ankle of the user, the resulting fat ratio, bone ratio, water 
content and muscular ratio of the body of the user, and further 
the function and operation that the user has selected, a matrix 
scope range 111 to indicate the somatotype of the body of the user 
5 as judged on the basis of the correlation of the bone, ratio with 
the weight of the user, the somatotype of the body of the user 
as judged on the basis of the correlation of the fat ratio with 
the weight of the user , the somatotype of the body of the: user 
as judged on the basis of the correlation of the water content 

10 with the weight of the user, and the somatotype of the body of 
the user as judged on the basis of the correlation of the muscular 
ratio with the weight of the user , and the scope range 122 to indicate 
the bone amount by using the number of the bones shown in the picture 
and the scope range 123 to indicate the water content by using 

15 the number of the buckets in the picture. 

[0115] FIG. 12 shows a functional block diagram of the display 
equipment 200. 

[0116] As shown, this equipment 200 has an impedance 
measurement means 42, a means 43 for estimating the approximates 

20 of the fat ratio, bone ratio, water content and the muscular ratio 
of the body, a somatotype judgment means 44, a display operation 
means 45, a data entering means 48 and an non-volatile memory 49 . 
[0117] The impedance measurement means 42 is to apply the given 
potential for example sign curve alternating current voltage of 

25 50 kHz) to the potential electrode HI, and to detect the potential 
of the detect electrode H2 , and thereby to measure the impedance 
between the both electrodes. 

[0118] The means 43 for estimating the approximates of the fat 

25 



ratio, bone ratio, water content and the muscular ratio of the 
body is to estimate the approximates of the fat ratio, bone ratio, 
water content and the muscular ratio of the body on the basis of 
the measured impedance and the personal date of the user which 
5 have been put in.. 

[0119] The somatotype judgment means 44 is to proceed the 
judgment of the somatotypes as classified by the correlation of 
■-. the fat weight ratio with the weight of the user, or that of the 
bone weight ratio with the weight of the user, or that of the water 

10 content with the weight of the user, or that of the muscle weight 
ratio with the weight of the user, on the basis of the: results 
of the estimation by the means 43 on the body fat amount, bone 
weight, water content , muscle. amount of the user, and further the 
personal information of the user. 

15 [0120] The non-volatile memory 49 is to store measured data 
such as the.f at weight, bone weight , water content and muscle weight 
as measured at the last time. The last data as stored in the 
non-volatile memory can be read only by the user, and further can 
be indicated on the display 105. Further, the measured data as 

20 stored in the non-volatile memory 49 can be renewed or rewritten 
automatically in the memory. Further, the data measured in the 
past several times can be stored in the memory, and then> the data 
as measured and stored in the past times can be processed so as 
to present graphically on the display the change or shift of the 

25 past times. 

[0121] The display equipment 200 of the present invention will 
be explained as to how to measure and indicate the fat weight, 
bone weight, water content, and muscle weight of the body. 



[0122] 1. The personal information data such as the sex, age, 
height, weight., length around the wrist, length around the ankle 
of the user are put into the equipment by using the up key .109 
and down key 110. 
5 [0123] 2. Just after pushing the start/stop button 108, the feed 
electrode Hi and detect electrode H2 at the left and right end - 
of the display equipment 200 are adhered on the surf aces of the 
left and right thumbs of the user. - -•: 

[0124] 3. The impedance of the user are measured. 

10 [0125] 4. The means 43 for estimating the approximate values 

. . ..such as the fat ratio, boneweight, water content and muscle weight 
of the user will calculate those values on the basis of the measured 
impedance and the .personal information.'- -: r ■•••rex .^r 

[0126] 5. The means 44 for judging the somatotype of the user 

15 will classify or judge the body somatotype of the user on the basis 
of the correlations of the weight respectively with the approximate 
values of the. fat ratio, bone weight, water content and muscle 
weight which have been estimated by the means 43. The results 
of the calculation of the body fatness, bone weight, water content 

20 and muscular weight, and further the result of the judgment are 
stored in the memory. 

[0127] 6. The results of the measurements are read and 
represented on the display, when the user selects the result to 
be shown among the body fatness, bone weight, water content and 
25 muscular amount of the user. 

[0128] FIG. 13 is a view of display face to present the result 
of the measurement of the fat ratio. The picture 125 is displayed 
together with the result of the measured fat ratio, and further 
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the value of the fat ratio is displayed in the numeric representation 
area 134, as well as the somatotype as judged on the basis of the 
correlation of the fat ratio with the weight is shown at the same 
time. Then, just once pushing the up key 109, the difference 
5 between the ideal fat- value and the actual fat. value is. shown in 
. the numeric area 134 of the display 105, as shown in FIG. 14. 
[0129] FIG. 15 showsa picture representing the result of the 
measurement of the bone weight. The somatotype as determined on* 
the basis of the correlation between the bone weight and the body 
10 weight is represented in the matrix area 111. Further, the rank 
representing the level of the bone weight as measured* is shown 
in form of bone size in the area 122. 

[0130] FIG. 16 shows a picture representing the result:,of s the - 
muscular weight as measured. In this picture, an arm as shown at 

15 126 represents that this is the result of the muscular weight as 
measured, and the value of the muscular weight is shown in the 
numeral area 134, and then, the muscular somatotype as classified- 
according to the correlation between the muscular weight and the 
body weight is shown in the matrix area 111. 

20 [0131] FIG. 17 shows a view illustrating the picture to represent 
one of the results regarding the water content of the body as measured 
in accordance with the present invention. The value of the water 
content is shown in the numeric representation area 134 in percent 
unit, as well as the somatotype of the body as judged based on 

25 the correlation between the water content and the weight of the 
body. The rank of the water content is shown in the area 122 by 
using the number of cups in picture. 

[0132] The display equipment 200 is provided with a non-volatile 
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memory 49 to store the data as obtained at the last time for the 
measurement. The picture of FIG. 17 representing the present result 
can be changed into the picture of FIG. 18 representing the result 
of the last time as stored in the memory 49/ by pushing the up 
5 key . 109. The data as shown can be recognized by indicating "last 
time' 7 in the letter 117 for the user. Then, the data as stored 
in the memory 49 will be rewritten as the new data, after f inishing 
.. the measurement. ■•■ v 

[0133] Further, the difference in the measured data between 

10 the present time and the last time can be shown in the data 
representation picture. . .» - . ~ .v; , 

[0134] Then, the concrete method of the measurement and . 
representation of the fat amount, bone amount ,> water: content, and 
muscular amount of the body with the display equipment 200 will 

15 be explained as follows. 

. . [0135] . Whereas the fat ratio can be estimated on the impedance 
as measured and the personal information, the body weight excluding 
the fat weight can be calculated by subtracting the calculated 
fat weight from the whole body weight as entered as the personal 

20 information. The fat weight is a factor to affect much the body 
weight , and on the other hand , the other factors such as bone weight , 
water content and muscular weight depend on the conditions 
parameter such as sex, age, height and weight, but the dependency 
is lower than any of the body fat weight. Therefore, it is proposed 

25 that the ratios of the bone weight, water content and muscular 
weight per the whole weight except of the fat weight which have 
been respectively calculated by the statistical way can be used 
to determine the bone weight. That is, the multiplication of the 



whole weight excluding the fat weight with the bone ratio in average 
which has been statistically estimated will lead to the approximate 
bone weight of the user. Further, by the similar way, the 
multiplication of the whole weight excluding the fat weight with 
5 the water ratio in average which has been statistically estimated, 
will lead to the approximate water content of the user ,. and f urther 
the multiplication of the whole weight excluding the: fat weight 
with the muscular ratio in average which has been statistically 
estimated will lead to the approximate muscular weight of the user . 

10 Therefore, the resulting approximate values can be indicated as 
a result of . the measurements, but in accordance with the present 
invention, the additional correction of the resulting values is 
: carried sout to give .-more' • precise values: as: ^foriowsv : vx.-hx v.r • 
[0136] The approximate values which have been estimated by the 

15 statistical average ratios will be further corrected by using the 
sex, age, height ; iwhole weight , the length around the wrist and 
length around the ankle as the personal information, so as to .: give 
more precise values. For example, the statistic ratio in average 
of the bone weight to the whole weight except of the fat weight" 

20 would be 0.215, and the statistic ratio in average of the water 
weight to the whole weight except of the fat weight would be 0.723, 
and then, those ratios are multiplied to the whole weight except 
the fat weight so as to give each of the resulting bone weight 
and water weight, and then, the correction constants determined 

25 accordance with the sex, age, height, whole weight, the length 
around the wrist and length around the ankle as the personal 
information is added so as to correct the results of the bone, 
water and muscular weights in approximation, The display 



equipment 100 can be provided with such correction function, for 
example, some software.. Please note that the length around the 
wrist and length around the ankle might "not be effective to the 
correction of the water weight of the body. 
5 [0137] The body weight excluding the fat weight can be estimated- 
by the sum of the bone weight, water content weight and muscular , 
weight, and therefore, for example, first the bone weight and water 
content weight ; are calculated from the averages . which, are: - . 
statistically, and then the resulting sum of the bone weight and 

10 water content weight is subtracted from the body weight excluding 
the fat weight so as to. give the bone weight in approximation. 
[0138] Herein, the "bone weight" means the weight of the bone 
composition in the human body, that is,: the weight of the bone 
in the human body including water content contained in the bone 

15 composition. There is the other term of "bone salt amount" in 
this terminology . This ■ term means the amount of mineral, .i.e; . 
calcium atom in the bone. Then, this bone salt, amount might be 
estimated on the basis of the body weight excluding the fat weight . 
. [0139] In this case , there may be provided a: certain coefficient 
-20 classified on the level of the weight except of the fat weight.. 
For example, the coefficient is 0.045 when the weight except of 
the fat weight ranges 40 to 45 kg. The weight except of the fat 
weight is multiplied by this coefficient so as to give the factor 
which might be used further to correct the estimated bone weight 

25 in view of the measured length around the wrist. The resulting 
corrected bone weight should be a precise measured value of the 
bone weight. 

[0140] The accuracy of the bone weight measurement is explained 
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in reference to FIGS. 19 and 20, which show respectively the table 
. showing the measurement result given by DXA method, respectively 
in regard to the male and female result of the bone weight 
measurement. Herein, IMP refers to the measurement impedance of 
5 : the user,. BCA is the bone salt amount as measured by DXA method. 
. DXA. means "Dual Energy X-ray Absorptiometry" . .. DXA method is 
popular method for measurement of bone salt amount 4 or bone density 
. ..which has been used in the. today hospitals in which two different. 
X-ray beams are irradiated to the patient to be detected, and the 
10 beams passing through the body are detected so as to measure the 
■ bone salt, amount or bone density. . .. ^ ; < ■.■<. 

[0141] FIGs. 21 and 22 are the line graphs for comparing the 
. <:x measured bone weights as respectively shown*, in Table of FIGs. 19 
and 20. In view of those graphs, the bone calcium amount (BCA) 
15 which has been calculated as above mentioned will be enough to 
x be -the same as the BCA as measured by DXA. method. 
[0142] The resulting approximate bone weight which has been 
calculated by multiplying a certain constant to the weight 
excluding the fat weight, as estimated on the basis of the 
20 measured impedance can be corrected by reviewing the length around 
the wrist and length around the ankle as the personal information, 
but the bone weight can be estimated on the basis of the length 
around the wrist and length around the ankle, and then this result 
can be corrected by reviewing the body weight excluding the fat 
25 weight and the personal information so as to get the further 
corrected value of the bone weight. 

[0143] The display equipment of the present invention for 
indication of the bone weight, water content and muscle weight 



of the body is to measure the bone weight, water content and muscle 
weight of the body or the fat amount of the body, so as to analyze 
the components of the body thereby to indicate them so that it 
can be used for monitoring and managing his body condition during 
5 diet time and exercise time. Further, the indication, or, 

instructions can be done by audio media. In the other wording, 
the bone weight, water content and/or muscular weight and the fat 
ratio as represented on the display equipment may be informed: by 
voice. 

10 [0144 ] Further , it can inform some warning such as "water content 
is being reduced, and then, drink water or ..." , "the muscularweight 
is being lowered, and then, exercise everyday ... times". 
[0145] The display as used for the inventive equipment can ibe 
combined with an aero-bicycle meter so as to provide an indicator 

15 for the exercise, and further, can be combined with a weight meter 
so as to provide the presentation of the data such as bone weight, 
water content and/or muscle weight or fat amount, and fat-ratio. 
Further, it can be combined with a step counter, so as to provide 
the monitoring data such as bone weight , water content and/or muscle 

20 weight of the user during the walking time. 

[0146] The display equipment of the present invention can not 
be restricted within the above described embodiment, and further 
can be modified and changed within the scope as recited by the 
attached claims. For example, the inventive equipment can be 

25 provided with any somatotype of the body detectors such as a 
weighting meter, a fat detector, a measure of body length and the 
like. Further, the inventive display equipment could be combined 
with any of exercise machine such as an aero-bicycle, a room 
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runner and a step walker that are to be used indoor • 
INDUSTRIAL APPLICABILITY 

[0147] As explained above, the display equipment in accordance 
5 with the present invention can measure the approximate values of ' 
the bone amount, water content and/or muscular ratio of the human 
body so as to provide the result of the measurements so that such 
numerical value would be proposed so as .to give healthy -;diet 
condition to the user at the same time to manage the health 
10 condition of the body. 
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